It is shown that the central charge of the Virasoro algebra for a conformally invariant supersymmetric a-model on a Calabi-Yau manifold remains equal to its free field value to order cy'* despite the non-Ricci-flatness of the background metric. Various possibilities for higher loop contributions are discussed. We start by writing down the most general effective action for type II superstring theory involving the dilaton (4) and the graviton (GPV) field:
It has become clear through recent studies that N=2 supersymmetric Omodels on Calabi-Yau manifolds with a Ricci-flat Kahler metric have nonvanishing p-functions at the four loop order P-41 thus destroying the expectation that such models have vanishing P-functions to all orders in the perturbation theory.15] It was shown in Ref. [6] , h owever, that it is always possible to choose a Kahler metric on a Calabi-Yau manifold such that the p-function vanishes to all orders in the perturbation theory, thus providing us with a conformally invariant two dimensional field theory. Such theories are very much of current interest since they provide exact solutions of the classical string field equations by the conjectured equivalence between the equations of motion of the massless fields in the string theory and the criteria for the vanishing of the p-functions in two dimensional a-models. l'-'*]
In order to satisfy the equations of motion of all the massless fields, however, it is not enough to have all the a-model p-functions vanish.' It is also necessary that the central charge of the Virasoro algebra in this two dimensional system be identical to its free field value, i.e. the value We start by writing down the most general effective action for type II superstring theory involving the dilaton (4) and the graviton (GPV) field:
There are other massless fields in the theory, for simplicity we have set their where Q is a scalar proportional to the Euler density. Both the equations (3) and (4) are satisfied to order (Y I3 if,
q$ = -,I39
It was shown in Ref.161 that there always exists a Kahler metric satisfying equations (7) and (8) since in the analysis of Ref. [6] we did not need any dilaton field for the vanishing of the ,&function. In fact we implicitly had to set the dilaton field to zero, since a non-zero vev of the dilaton field would introduce unwanted contribution to the P-function of the form DiDj# and qD# in the analysis of Ref. [6] . The point is that the dilaton field which had to be set to zero in Ref. [6] is related to the one that appears in this paper by a local field redefinition of the form cj' = c~%+cu'~Q.* Indeed, 4' must vanish in order to have vanishing P-function. Our result implies that if we had calculated the central charge in the scheme of Ref. [6] with a vanishing dilaton field (4' = 0), 't 1 would be proportional to R + 2af3D2Q to order CY '3 and would vanish whenever Eqs. (7) and (8) are satisfied.
We shall now briefly comment on the inclusion of higher order 4 dependent terms in f. Since these terms involve derivatives of 4, they are of order CX'~ or higher when evaluated in the background given in Eqs. (7)- (9), and may almost always be ignored. The only exception are the terms linear in 4, since they may give a C$ independent contribution to the dilaton field equation (Eq. (4) In flat space-time, the presence of the dilaton field corresponds to the addition of a term proportional to 3,804 -gapa to the two dimensional energy-momentum tensor.
[12, 14, 19] The presence of this term modifies the transformation law of the fields XJ' under a scale transformation.
The same effect is achieved by a scale dependent redefinition of the u-model fields Xp. b) It may turn out that the central charge of the Virasoro algebra receives non-vanishing contribution beyond order cy: I4 on a general Calabi-Yau manifold.
Most of the Calabi-Yau manifolds are, however, parameterized by several continuous parameters, and we may expect the central charge to depend on these parameters. Since the central charge is a constant, one would expect that there will be a subspace of this parameter space where the correction to the central charge vanishes. This will tell us that not all Calabi-Yau manifolds but only a subset of those are candidates for string compactification.
